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Ordering transitions usually occur via a first-order phase transition. In this process domains 
of the ordered phase are thermally nucleated and then grow. For the nucleation of the ordered 
phase of hard matter， the energy gain of ordering and the interfacial energy are dominant to the 
critical radius， domain shape， etc. In soft matter， however， the energy supporting the order is 
as small as the thermal energy. Therefore the structure of the nucleus of the ordered ph部 ecan 
be coupled to other degrees of freedom such as deformation. This coupling may lead the system 
to new kinetic pathways of nucleation and growth. 
To explore the kinetics of nucleation and growth in soft matter， we use ClOE3/H20， a 
lyotropic liquid crystal composed of surfactant bilayers， as a model system. This forms an 
ordered (lamellar or smectic) phase and disordered (sponge) phase (see Fig. l(a)). A remarkable 
feature of this system is its extremely large intermembrane distance d， up to rv 0.1μm， which 
makes it easier to observe with optical microscopy. The large d also makes the characteristic 
time scale so large that we can observe the nucleation and growth process in real-time. 
The lamellar (or smectic) ph蹴 is間enin many liquid-crystalline materials. In this伽 dywe
observed the nucleation and growth of the lamellar phase仕omthe sponge phase upon cooling. In 
order to observe isolated nuclei， we cool the system from the one-phase (sponge) regio吋1胤 into
the sponge-lamellar coexistence region. As a result we found a new kinetic pathway: spontaneous 
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onion (multilamellar vesicle[l]) nucleation via the transformation from the discotic nucleus[2] in 
low concentration up to about 10wt% (Fig. l(b)(c)). We consider that this new kinetic pathway 
is caused by the competition between the interfacial energy and elastic energy. Furthermore we 
found a rapid， anisotropic nucleation and growth process at high concentrations where the system 
is in far from equilibrium. We also discuss the competition between heterogeneous nucleation 
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Figure 1: (a)The phase diagram of ClOE3/H20 including the schematic figures of lamellar and 
sponge structures. Lαis lamellar， L3 is sponge and Ll is micelle phase. (b1)The cross-sectional 
image of the discotic nucleus formed in ClOE3 4.9wt%. (b2)The schematic lamellar structure in 
a discotic nucleus. (c1 )The onion nucleus in the same concentration observed with polarizing 
microscopy_ (c2)The schematic structure in an onion nucleus. Scale bars correspond to 50μm. 
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